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Course Description

Objective

The goal is to introduce elements of computatioeoty (i.e. algorithmic theory - forma

languages and automata) and principles of high-leregram compilation. Basic problems
computer design are introduced too, i.e. machiwelléke data types, data coding and d
processing.
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Summary

This lecture presents a theoretical backgrounatdonputational machines and tries to exp

ain

the origin of modern computer design and progrargminhree parts are distinguished:
machine architecture, computation theory and camglements. At first, basics of machine-

level like data types, data coding and data pracgsse presented. Then categories of for
languages and corresponding abstract automata na@duced. This part ends with t

presentation of a Universal Turing machine andptablems of algorithmic complexity and

decidability. Finally, foundations of program comagpion are given. Different stages
compilation are explained from theoretical viewpoiexical analysis, parsing, syntax-driv
translation and code generation.
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Summary in Polish

Wyktad przedstawia teoretyczne podstawy maszyiczdniowych starar sk wyjasni¢ skad
pochoda wspoiczesne komputery i zasady ich programowawWarézniono trzy czsci:
architektura komputera, teoria algorytméw, podstdweynpilacji. Najpierw przedstawiane
podstawowe fizyczne typy i maszynowe reprezentdaje/ch oraz gitbwne sposoby kodowa

danych i zasady ich przetwarzania na poziomie nmaszym. Nasfpnie wprowadzane zosiaj

klasy gzykdéw formalnych i odpowiadage im abstrakcyjne automaty. TaegZz konczy sk ha
prezentacji uniwersalnej maszyny Turinga i @®nych z m zagadnié zlozondsci
obliczeniowej algorytmow i obliczaldoi. W czsci koncowej wprowadza si podstawy

kompilacji programéw. Poszczegblne etapy kompila€jianaliza leksykalna i skladniow

analiza sterowana skladni generacja kodu — wy§aiane g z wykorzystaniem poprzedn
wprowadzonych elementéw teorii.
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Lectures

1. Data representation and machine arithmetits). (
2. Information coding (data transmission). (3h).




Mid-term test (1h)
8. Universal TM. (1h)

12. Parser. (2h)

Final test (1h)

Improvement test (1h)

3. CPU (machine language). (2h)

4. Mass service (queuing) theory. (3h)

5. Formal languages. Abstract automata. (2h)

6. Context-free language. Push-down automaton. (2h)
7. Turing Machine. (2h)

9. Computability - decidability. (2h)
10. Complexity of algorithms. (2h)
11. Compilation principles. Lexical analysis. (2h)

13. Syntax-driven translation. (2h)

Tutorials

Laboratory

Project

Assessment M ethod

The assessment method of this course consistsooiviitten tests (midterm and fing
both for 0-30 pts. The Pass mark for this courdeheiset at 31 pts. An additional te
is granted for those who have not passed the tests.
The final result is based on the following pattern:

e A 55-60 points
- B: 49-54 points
- C: 43-48 points
« D: 37-42 points

- E: 31-36 points
e F/FX: 0-30 points
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